Abstract Incarceration, particularly when recurrent, can significantly compromise the health of individuals living with HIV.
Introduction
The epidemics of incarceration and HIV are inextricably linked in the United States. An estimated one in six HIVinfected persons in the U.S. spend time in a jail or prison every year [1] . In a 6-year follow-up study of an HIV-infected cohort in an urban county jail, 73 % of individuals were re-incarcerated an average of 6.8 times over 552 days [2] . While recidivism has been widely studied in the criminal justice population, this phenomenon is still not well understood among individuals with HIV, particularly among those leaving jail, and has yet to be examined in a large cohort. Jail detainees undergo shorter incarcerations and may move more frequently between correctional facilities and home communities. As such, jail incarceration is destabilizing in ways that are distinct from longer-term prison incarceration [3] [4] [5] [6] . Additionally, due to rapid turnover, jail detainees are often less likely than prisoners to access antiretroviral therapy, HIV care and other evidence-based interventions during confinement and be linked to care after release. The unique dynamics of jail incarceration, along with co-occurring substance use and psychiatric disorders, homelessness and poverty, may place individuals leaving jail at especially high risk for reincarceration [6] [7] [8] [9] .
Incarceration, particularly when recurrent, has been shown to contribute to social and economic instability, increase engagement in HIV risk behaviors [8, [10] [11] [12] [13] and compromise medication adherence, retention in care and immunological and virological outcomes among individuals with HIV [3, 4, 9, [14] [15] [16] [17] [18] . Despite the significant impact of recidivism on health and health behaviors, few health interventions for individuals with HIV who are involved in the criminal justice system have addressed recidivism directly as a predisposing factor for poor health outcomes. Additionally, few interventions have achieved conclusive reductions in recidivism or have assessed this outcome [2] . Health interventions for this population have largely focused on directly modifying HIV risk behaviors or enhancing linkage to HIV treatment and care [2, [19] [20] [21] [22] [23] [24] [25] [26] [27] . Some have argued that to elicit more sustainable health outcomes, such interventions should also address risk for recidivism [2, 9, [28] [29] [30] and target modifiable individual and structural-level risk factors for recidivism.
However, risk characteristics for recidivism have yet to be well elucidated among individuals with HIV who are in the criminal justice system and are the focus of the present study. We examined individual and structural-level predictors of recidivism and time to re-incarceration in a large cohort of HIV-infected individuals leaving jail. The period following release from jail is often fraught with instability, it is thereby critical to understand the characteristics of those who are re-incarcerated during this early time of vulnerability and those who are not.
Methods

Study Sample
Analyses were based on data collected as a part of completed multi-site study, Enhancing linkages to HIV primary care and services in jail settings initiative (EnhanceLink). EnhanceLink is a study of health-related interventions for released HIV-infected jail detainees funded by the U.S. Department of Health and Human Services, Health Resources and Services Administration. The study began in 2008 at ten demonstration sites across the country (CT, GA, IL, MA, NY, OH, PA [2 sites], SC, RI) and was designed to implement and evaluate innovative models of linkage to community-based primary care and other health and social services for HIV-infected individuals leaving jail. HIV-infected individuals who were 18 years or older and able to provide informed consent were eligible to participate in the survey-based evaluation. Recruitment procedures, eligibility criteria and distinct features of each site have been described previously [6] , with all sites providing case management services along with other ancillary services. Between January 2008 and March 2011, 1,270 individuals were enrolled in the evaluation portion of the study and completed the baseline assessment. Based on our outcome of interest, re-incarceration up to 6 months post-release, we excluded (see Fig. 1 ) from analysis individuals without a reported release date from their index incarceration (n = 450, 35.4 % of total), those who were transferred from their index incarceration to prison (n = 9, 0.71 % of total) and individuals released too late to be observed for a re-incarceration event for up to 6 months (n = 13, 1 % of total), leaving a study sample of 798 individuals (62.8 % of total).
Participants Enrolled in Study N=1270
Confirmed to have been released during study period N=811
Not Eligible Participants were released too late to be observed for re-incarceration event for up to 6 months (n=13)
No release date reported or were transferred to prison from jail N=459
Released and observed for reincarceration event for up to 6 months N= 798 (Study sample) Re-incarcerated at least one time during 6 months postrelease (Outcome of interest) N=250
Not re-incarcerated during 6 months post-release N=548 Fig. 1 Subject disposition S146 AIDS Behav (2013) 17:S145-S155 Data Analysis
Dependent Variables
Our primary outcome of interest for the multivariate analysis, recidivism, was defined dichotomously as having any re-incarceration event within 6 months following release from jail. Re-incarceration was determined across all sites through a combination of client self-report, case manager follow-up with the client or correctional personnel, and confirmed assessment of correctional databases. Our outcome of interest for the survival analysis was time to reincarceration, defined as the number of days between first release from jail and first re-incarceration within the 6-month post-release observation period.
Independent Variables
Covariates of interest included socio-demographic and other factors associated with criminal justice involvement and recidivism that have been previously described. We examined relevant factors in three time periods: the time before the index jail incarceration, the time during the index incarceration, and the time following release from the index incarceration. All 'pre-incarceration' variables pertain to the 30 days prior to the index jail incarceration, with the exception of one variable: employment status, which was defined as the client's employment pattern over the previous 3 years. All variables classified as 'after release' pertain to the 30 days following release from the index jail incarceration, with the exception of housing status after release, which was defined as the client's housing status on the last day of the first 30 days following their release. Health-related variables assessed include pre-incarceration drug and alcohol addiction severity and psychiatric illness severity, ever having been diagnosed with a major psychiatric illness (e.g. bipolar disorder, schizophrenia, major depression, post-traumatic stress syndrome), and HIV-related clinical outcomes (e.g. CD4 count and viral load) during the index incarceration. Key structural and institutional factors of interest included pre-incarceration homelessness and housing status after release, total lifetime incarceration, and having any health insurance or medical benefits pre-incarceration and after release. Service-related factors evaluated included completion of discharge planning prior to jail release, attending a drug treatment program after release (e.g. methadone maintenance treatment, in-patient drug treatment facility, out-patient drug treatment facility), and meeting with a community provider after release regarding health and social needs. Additional criminal justice factors were also assessed.
Pre-incarceration homelessness was defined as a composite of two variables-self-reporting homelessness or reporting sleeping in a shelter, park, empty building, bus station, on the street, or in another public place in the 30 days prior to incarceration. Post-release housing status was divided into three categories: homeless (e.g. living in an abandoned building, car, on the street or in a park, shelter or other emergency housing arrangement); temporary or transitional housing (e.g. in the home or apartment of friends or relatives where client did not pay rent; supported housing); and personal housing (e.g. in a home, apartment or room where client pays rent/mortgage, or own housing). Virologic suppression was defined as a plasma viral load of \400 copies/mL, and CD4 count and viral load during the index incarceration were calculated as an average of all test results reported during the index incarceration. Drug and alcohol use severity was assessed using the addiction severity index and calculated using previously validated cut-offs for alcohol and drug use [31, 32] . A psychiatric composite index was also compiled for each participant based on their answers to questions previously described in the addiction severity index composite score manual [31] . The variable 'ever having been diagnosed with a major psychiatric disorder' was based on an assessment of the client's jail medical chart after release. This means that, at the very latest, clients were diagnosed with a major psychiatric disorder by the time of release from their index incarceration, but could have been diagnosed prior to the index incarceration.
Statistical Analysis
Analyses were stratified by the outcome of interest, reincarceration in the 6 months following release, to assess for differences between the two comparison groups, reincarcerated and not re-incarcerated. Univariate logistic regression analyses were performed between each independent variable and the dichotomous outcome variable. Three multivariate logistic regression models were created to reflect the different timeframes of the independent variables, with the first model assessing pre-incarceration predictors of subsequent re-incarceration, the second model assessing pre-release predictors of re-incarceration, and the third model assessing post-release predictors of re-incarceration. Independent variables significant at p \ 0.05 at the univariate level were included in the multivariate models and each multivariate model was controlled for by race, ethnicity, gender, age and site. Independent variables with p \ 0.05 in the multivariate model were considered to be statistically significant.
We also conducted survival analysis using univariate Cox proportional-hazards regression on predictors of time to re-incarceration, using independent variables that were significant in the multivariate logistic regression model. Independent variables with p \ 0.05 were considered to be statistically significant in the univariate survival analysis.
Results Table 1 describes participants' socio-demographic characteristics and predictors of re-incarceration in the 6 months following release at the univariate level. In the overall sample (n = 798), participants were mostly male, African American, and unemployed at the time of the index incarceration, with those who were subsequently re-incarcerated sharing this socio-demographic profile. Most individuals had spent \3 months in jail for their index incarceration and nearly a third of the sample (31.3 %) had at least one re-incarceration event in the 6 months following release, with the mean time to re-incarceration being 78 days (standard deviation 57). An estimated 26 % of all participants and 51 % of all re-incarcerated participants had been previously diagnosed with a major psychiatric disorder. With regard to HIV clinical outcomes, 46 % of all participants and 32 % of re-incarcerated participants reported viral loads during incarceration averaging to \400 copies/mL, the threshold for viral suppression. Interestingly, 79 % of individuals before the index incarceration, as opposed to 63 % of individuals after release from the index incarceration, reported having any health insurance or medical benefits. Site was significant at the univariate level but was not a significant predictor in the multivariate model (data not shown).
Results from the multivariate logistic regression assessing pre-index incarceration predictors of subsequent re-incarceration are presented in Table 1 . Participants reporting to have been homeless before the index incarceration were more likely to be re-incarcerated during the six months following release (AOR = 1.82, p \ 0.01). Those who were re-incarcerated were also more likely to have been cumulatively incarcerated for five or more years in their lifetime (OR = 1.73, p \ 0.01) and more likely to have been charged with a violent offense for their index incarceration (AOR = 1.51, p \ 0.01), but less likely to have been charged with a drug-related offense (AOR = 0.66, p \ 0.01).
In the multivariate logistic regression assessing prerelease predictors of re-incarceration, neither the length of the index incarceration nor HIV-related clinical outcomes during incarceration were predictive of re-incarceration during the six months following release (see Table 1 ).
In multivariate logistic regression assessing post-release predictors of re-incarceration, participants reporting not having any health insurance or medical benefits in the 30 days following release from index incarceration (AOR = 0.34, p \ 0.05) and those reporting having been diagnosed with a major psychiatric disorder were more likely to be re-incarcerated (OR = 2.07, p \ 0.05) (see Table 1 ). Additionally, compared to those in the 20-38 age range, being in the 45-49 age range (AOR = 0.40, p \ 0.05) and being 50 years or older (AOR = 0.40, p \ 0.05) appeared to be protective against re-incarceration (data not shown). Figure 2 presents results from the univariate Cox proportional-hazards regression assessing predictors of time to re-incarceration. Individuals who were cumulatively incarcerated for five years or longer in their lifetime (HR 1.49, p \ 0.01) (see Fig. 2a ), homeless prior to index incarceration (HR 1.52, p \ 0.01) (see Fig. 2b ), ever diagnosed with a major psychiatric disorder (HR 1.50, p \ 0.01) (see Fig. 3b ), or charged with any violent offenses for the index incarceration (HR 1.85, p \ 0.01) (see Fig. 3c ) were more likely to be re-incarcerated sooner. Conversely, having any health insurance or medical benefits after release (HR 0.47, p \ 0.001) (see Fig. 3a ) or being charged with any drug-related offenses for the index incarceration (HR 0.67, p \ 0.01) (see Fig. 3d ) was associated with longer time to re-incarceration.
Discussion
In our analysis of this large sample of recently released HIV-infected jail detainees, we identified several individual-and structural-level predictors of recidivism. With regard to individual-level predictors, having a major psychiatric illness appeared to be predictive of recidivism and was associated with shorter time to re-incarceration. One structural-level factor, not having health insurance or medical benefits following release from incarceration, also appeared to be predictive of recidivism and shorter time to re-incarceration. While linking individuals to health insurance or medical benefits after jail release may not necessarily reduce risk for recidivism, health insurance may represent a stabilizing resource or attainment of some level of stability or, in the very least, indicates greater potential for accessing health services. Conversely, its absence may be a marker for a level of instability or lack of access to supportive resources that contributes to risk for re-incarceration.
If having health insurance has any stabilizing effects in this population, interventions assisting HIV-infected jail detainees in securing healthcare entitlements and medical benefits may have the potential to impact risk for recidivism following jail release, although this association needs to be more closely explored in future studies [33] . Medical entitlements, such as Medicaid, can be terminated for those (2013) 17:S145-S155 S149 who enter jails and prisons, with an estimated 90 % of states having implemented policies that terminate Medicaid coverage for inmates [34] . Although expansion of Medicaid coverage through the Affordable Care Act will allow significantly more individuals to access healthcare, routine Medicaid termination practices in the criminal justice system will continue to present a considerable barrier to efforts to expand healthcare coverage, particularly for the most vulnerable populations. Suspending, rather than terminating, Medicaid benefits upon incarceration would likely improve the health of those returning to the community [34] and may have other far-reaching health and social benefits, with the potential to be cost saving. Clarifying these potential benefits for policymakers and redressing this broad lapse in healthcare coverage should be a key priority in efforts to improve the health of individuals with HIV who are in the criminal justice system. Our finding on prior major psychiatric diagnosis as a predictor of recidivism suggests the need for interventions specifically targeting recurrent criminal justice involvement among individuals with major psychiatric disorders. Broader efforts to integrate mental health care with HIV care would likely increase the accessibility of mental health care for this population and may have the potential to reduce criminal justice involvement among those who are mentally ill alongside improving both HIV-related and mental health outcomes. However, because few health and mental health interventions for criminal justice-involved individuals with HIV have been assessed for their effects on recidivism, future studies of such interventions should consider incorporating recidivism as an outcome and assessing the potential effects of different health-related services.
Being charged with a violent offense was also predictive of re-incarceration, potentially highlighting a subset of jail detainees that may require focused intervention, although the relationship between criminal charge and recidivism needs to be much better characterized. Interestingly, those charged with drug-related offenses at the index incarceration were less likely to be re-incarcerated, an unusual correlation given the extensive literature on recidivism among people who use drugs. It is possible that in this particular study, the high level of linkage to ancillary services, such as substance abuse treatment programs, may have affected the relationship between drug use and re-incarceration.
Two other important structural factors explored in the study-incarceration history and prior homelessnesswere also predictive of recidivism in this sample. The finding that the longer individuals are incarcerated for over their lifetime, the more likely they are to return to the criminal justice system, may reflect the destabilizing nature of incarceration and recidivism. The correctional system, in addition to being a powerful acculturating environment, has both short and long-term destabilizing effects and should be targeted directly as a risk factor for recidivism [35] . Prior homelessness is another potentially destabilizing factor related to recidivism that should be explored in future interventions. The link between housing instability and HIV has been demonstrated previously [36] [37] [38] and there is a growing evidence-base for housing-based structural interventions for people living with HIV and their cost-effectiveness [37] [38] [39] [40] [41] . Less is known, however, about the potential effects of this type of structural intervention on recidivism among people with HIV who are unstably housed, an outcome that should be evaluated in future housing-based prevention interventions. Our findings underscore that interventions targeting recidivism should address the structural and institutional factors contributing to recidivism alongside the individual-level risk factors. Important key structural factors, such as discrimination in arrests and sentencing and community and neighborhoodlevel factors, were not explored in this study and merit thorough investigation.
Our findings may not be generalizable to the broader jail population. Selection bias and attrition bias were important limitations of the study. For example, individuals participating in EnhanceLink had a length of stay that greatly exceeded the median length of stay of typical jail detainees. A significant proportion of individuals (n = 450) enrolled in the study also had no recorded release date from their index incarceration (e.g. could have been transferred to another correctional facility from which they were subsequently released to the community). Without further information on whether these individuals were released to the community, uncertainty in their release status resulted in them being excluded from analysis. Further, due to loss of participants over the course of the study, missing data may have also increased the potential for type II error in multivariate regression analyses and, if the data were not missing at random, could have biased odds-ratios. As with most studies involving vulnerable populations, outside of a few time points, more dynamic data on key variables were also not available. Housing status, particularly in this population, is likely to be far more fluid than what data from a few time points can capture. We assessed housing status in the 30 days prior to the index incarceration and in Fig. 2 Structural-level predictors of time to re-incarceration the 30 days after release and used these two time points to predict re-incarceration events that may have occurred much later on, with participants possibly having experienced changes in their housing status. This may explain why housing status immediately before the index incarceration was predictive of re-incarceration but housing status in the 30 days following release was not. Immediately following release, far fewer clients reported being homeless or shelter use, with most reporting being in temporary or transitional housing. This reported status likely changes over time for many individuals, and although there is data available on their housing status at 6 months, this data cannot be used to predict re-incarceration events that have already occurred and would be missing for those who were re-incarcerated by the sixmonth time point. Despite this limitation, our analysis suggests that, in the very least, homelessness may be marker for a level of instability that place individuals at risk for re-entry into the criminal justice system. Housing instability after release from incarceration and the pathways by which it impacts recidivism ultimately need to be better understood so that interventions can effectively address these risk dynamics.
Conclusions
Recidivism is a major destabilizing force in the lives of individuals with HIV and merits focused intervention. Individual and structural-level risk factors for recidivism identified in this study should be further studied in future health interventions for individuals with HIV who are involved in the criminal justice system. Reducing criminal justice involvement should be a component of efforts to promote more sustainable improvements in health and well-being among individuals living with HIV. Fig. 3 Individual-level predictors of time to re-incarceration AIDS Behav (2013) 17:S145-S155 S153
